INTRODUCTION {#sec1-1}
============

Periodontal disease is a chronic inflammatory condition induced by dental biofilm that results in pocket formation, alveolar bone destruction and tooth loss as evidenced by studies in animals\[[@ref1][@ref2]\] and humans.\[[@ref3]\] Periodontal disease has been divided in two main categories: gingivitis (gingival inflammation without loss of connective tissue attachment) and periodontitis. Periodontitis is characterized by an apical migration of the junctional epithelium, which in most patients increased probing depths (PDs) or the formation of periodontal pockets accompany the development of periodontitis.\[[@ref4]\] The majority of patients with periodontitis will have the chronic form of the disease (most prevalent in adults over 30 years of age, slow to moderate rate of progression, substantial deposits of subgingival calculus, periodontal pockets, and bone destruction) that are categorized in slight: 1-2 mm of clinical attachment loss (CAL); moderate: 3-4 mm CAL; or severe: \>5 mm CAL, localized or generalized (\>30% of sites involved).\[[@ref4]\]

The final goal of periodontal therapy is to eliminate the inflammation and to achieve periodontal tissue regeneration, especially in intraosseous defect, destroyed by the disease process. Innumerous treatment modalities have been proposed to re-establishing periodontal health for patients with intraosseous defects associated to periodontitis, such as: proper plaque control,\[[@ref5]\] open-flap debridement,\[[@ref6][@ref7]\] or single flap approach,\[[@ref8]\] regenerative procedures with bone grafts,\[[@ref6][@ref9][@ref10]\] guided tissue regeneration (GTR),\[[@ref11]\] and orthodontic movement.\[[@ref12][@ref13]\] Albeit the treatment of these defects by surgical techniques are commonly used, there are significant benefits of treating intraosseous defects by means of conservative approaches, especially related to the cost-benefit outcome and absence of gingival flap that could result in delayed healing, wound dehiscence, loss of primary closure,\[[@ref14]\] lower filling osseous defect and postsurgical infection.\[[@ref15]\] In addition, esthetics may be compromised by gingival recession and loss of interproximal papillary tissue.\[[@ref16]\]

For these reasons, new conservative techniques especially designed to optimize the elimination of intraosseous defect have been developed by means of orthodontic movement,\[[@ref12][@ref13]\] but at least in part, this protocol has not been validated in patients. Orthodontic treatment has been proposed to achieve a more favorable osseous contour, especially in 1-walled defects in which predictability of regenerative periodontal therapy is poor.\[[@ref12][@ref17]\] There are some possibilities to modify the osseous contour with orthodontic movement: intrusion,\[[@ref7][@ref13][@ref18]\] extrusion,\[[@ref9][@ref19]\] movement of a tooth into an osseous defect,\[[@ref13][@ref20]\] alignment and leveling,\[[@ref16]\] and moving a tooth in the opposite direction, away from the osseous defect.\[[@ref12]\] Thus, orthodontic therapy can reduce or even eliminate the intraosseous 1-walled defect without the necessity of surgical procedures.\[[@ref12][@ref17]\]

Orthodontic movements in patients with reduced alveolar bone do not increase the damage to the periodontium if good plaque control and good oral hygiene is offered by the patient and the periodontist.\[[@ref5]\] In the presence of active periodontal disease and inflammation, orthodontic forces may cause a more severe periodontal bone resorption.\[[@ref5]\] In a study by Re *et al*.,\[[@ref21]\] the periodontal-orthodontic combined treatment, in patients with reduced periodontium, was capable to maintain the long-term stability after 12 years follow-up in 276 patients. This result was corroborated by another study that showed the use of continuous and light orthodontic forces, without gingival inflammation, resulted in reduction of PD, clinical attachment gain and radiological bone fill.\[[@ref13]\]

Here, we proposed a new therapy for the treatment of 1-walled intraosseous defect by means of orthodontic movement toward the osseous defect. To the best of our knowledge, this is the first long-term case report that describes an orthodontic movement to eliminate the periodontal bone defect without surgical or regenerative procedures in a patient with localized severe chronic periodontitis.

CASE REPORT {#sec1-2}
===========

A 47-year-old Caucasian woman was referred to the Department of Periodontology for the treatment of her left maxillary central incisor. The patient was complaining of tooth sensitivity and spontaneous bleeding. She had no relevant medical history and denied smoking and use of alcohol. The periapical radiographs, standardized by means of parallel technique, showed a localized vertical bone defect on the mesial region her left central incisor \[[Figure 1a](#F1){ref-type="fig"}\]. Periodontal examination with transgingival probing, under local anesthesia, revealed a 1-walled periodontal defect with 9 mm of PD, bleeding on probing (BOP), with signs of Class II tooth mobility, and normal fremitus position in this site \[[Figure 1b](#F1){ref-type="fig"}\]. The patient had never been treated for periodontitis and based on clinical and radiographic examinations the diagnosis was severe localized chronic periodontitis. The initial treatment plan was nonsurgical basic periodontal therapy to control the disease and reduce PD.

![(a) Initial periapical radiographic showing the 1-walled intraosseous defect a in the mesial aspect of the central incisor. (b) Initial clinical appearance of the left central incisor, showing the 9 mm probing depth periodontal pocket. Note the bleeding on probe](EJD-8-407-g001){#F1}

Initially, a periodontal examination was performed including plaque scores, full-mouth bleeding, assessment of PD and CAL \[[Table 1](#T1){ref-type="table"}\]. To evaluate the qualitative changes in the gingival soft tissue, the gingival index was then accessed and scored at 3 (moderate inflammation and spontaneously bleeding), as described previously.\[[@ref22]\] Then, the treatment involved oral hygiene instructions (OHI), supragingival and subgingival scaling followed by root planning with mini-Gracey curettes (Mini Five Gracey Curette, Hu-Friedy, Chicago, IL, USA) and chemistry control with 0.12% chlorhexidine. 2 months after the periodontal therapy, the patient exhibited good plaque control, healthy gingival tissues and 7 mm PD reduction, resulting in a final PD of 2 mm \[[Figure 2a](#F2){ref-type="fig"} and [Table 1](#T1){ref-type="table"}\]. The patient was followed during 3 months and as an expected result of periodontal treatment, a "black triangle" between the central incisors was created due to the apical displacement of the gingival interproximal papilla, compromising the patient esthetics, and the CAL was 9 mm \[[Figure 2b](#F2){ref-type="fig"}\].

![(a) 3 months after basic periodontal therapy with supra and subgingival scaling and root planning. The periodontal pocket was reduced about 7 mm but a black triangle was evident. (b) 3 months after basic periodontal therapy resulting in apical displacement of gingival margin leading to a compromised patient esthetics. (c and d) Initial orthodontic movement toward the intraosseous defect](EJD-8-407-g002){#F2}

###### 

The periodontal clinical indexes at the beginning of the therapy (baseline), at the end of the periodontal treatment, after orthodontic movement and after 6-year of follow-up

![](EJD-8-407-g003)

To improve the esthetics of the gingival tissues between the central incisors and to achieve a more favorable osseous contour, orthodontic movement was proposed and accepted by the patient. The patient showed a Class I cephalometric pattern with good facial relationship and a normal profile without skeletal deviations. The orthodontic treatment began by the placement of fixed appliances in the maxillary arch with brackets and archwires. The maxillary right and left canine received a cuspid to cuspid titanium-molybdenum alloy 0.017' × 0.025' (3M Unitek, Monrovia, CA, USA) wire with progressively artistic bend incorporated, designed to produce a tipping root movement toward the intraosseous defect \[Figure [2c](#F2){ref-type="fig"} and [d](#F2){ref-type="fig"}\]. The movement was accomplished by applying equal moments of approximately 15° in both central incisors. After 13 months of active orthodontic treatment, acceptable esthetics results were achieved, and the intraosseous defect was partially filled, as evidenced by a decrease in the CAL from 9 mm to 5 mm, resulting in 4 mm of bone gain \[Figure [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}, [Table 1](#T1){ref-type="table"}\]. At the end, the patient received a permanent retention apparatus, placed in her right and left central incisors, to prevent orthodontic relapse after treatment.

![(a) 8 months after orthodontic movement by means of root movement toward the intraosseous defect. Note the partial filling of the papilla between the central incisors. (b) Periapical radiographic 8 months after active orthodontic therapy showing the partial intraosseous defect filling. (c) 6 years follow-up after periodontal and orthodontic therapy for the treatment of localized periodontal intraosseous defect. (d) Final radiographic result of an intraosseous defect treated with periodontal and orthodontic therapy. Compare with the initial radiography](EJD-8-407-g004){#F3}

Following the orthodontic treatment, the patient was seen monthly during the first 4 months to evaluate the periodontal status of the patient (gingival index, plaque scores, and BOP), followed by professional prophylaxis and OHI \[[Table 1](#T1){ref-type="table"}\]. Maintenance visits consisted of reinforcement of OHI and professional prophylaxis. Six years of follow-up showed normal PD, no BOP, no plaque scores, and the intraosseous defect was almost completely eliminated \[[Table 1](#T1){ref-type="table"}\]. The black triangle was reduced and the patient was rather pleased with the absence of sensitivity and spontaneous bleeding and good esthetics results. Clinical success was achieved in this case involving basic periodontal therapy and orthodontic treatment by means of root movement toward the intraosseous defect \[Figure [3c](#F3){ref-type="fig"} and [d](#F3){ref-type="fig"}\].

DISCUSSION {#sec1-3}
==========

New surgical approaches have been developed, in recent years, to optimize wound healing, to minimize the surgical trauma and to improve primary closure in the reconstructive procedures of periodontal intraosseous defects.\[[@ref6][@ref8][@ref15][@ref17][@ref23]\] Commonly, treatments of intraosseous defect involve scaling and rooting planning with or without surgical flap.\[[@ref17]\] In this last case, additional reconstructive procedures are indicated, such as: Bone grafts, GTR and biological agents to allow the intraosseous defect fill and periodontal tissue regeneration.\[[@ref17]\] However, the predictability in these approaches only is found for 2- or 3-walled defects.\[[@ref24]\]

On the other hand, orthodontic movement has been evaluated only in few cases for the treatment of deep intraosseous defect with open-flap surgery and orthodontic intrusion,\[[@ref8][@ref13][@ref15][@ref23]\] but not with orthodontic movement and basic periodontal therapy. Thus, we propose a novel approach to obtain periodontal regeneration of 1-walled intraosseous lesion by means of orthodontic movement toward the bone defect. The results of this clinical case indicate that orthodontic movement improve the healing process after basic periodontal therapy as demonstrated by reduction of PD, a significantly improve in the CAL, the new bone formation filling the periodontal defect evidenced by radiological examination, and for improvement in the esthetics of the interproximal papillary area. Besides, this approach can be beneficial because allow better clinical conditions to plaque control resulting in reduced inflammation, favors the incidence of occlusal forces, and enhances the osseous contour. Unlike the findings of a previous study in dogs,\[[@ref12]\] where the authors observed small level of vertical bone apposition compared to the control group, using orthodontic movement in 1-walled bone defect, our results showed an increased bone gain, filling the intraosseous defect due to the movement of the root into the lesion.

The clinical results obtained in the present case can be attributed to the orthodontic movement that induced a slowly displacement of the root toward to the base of the osseous defect, allowing new bone formation, reduction of gingival recession and better tooth position, and could be stated that stretching the periodontal fibers resulted in reduction of the downgrowth of the epithelial cells. Moreover, orthodontic movement increased the periodontal ligament cells turnover enhancing the repopulating of the root surface.\[[@ref13]\] In addition, good plaque control made by the patient and by the periodical visits to the periodontist, and due to a longer stabilization period of the orthodontic appliance were determining factors for achieving the results presented in this clinical report. Previous study\[[@ref25]\] showed that proper oral hygiene maintenance during orthodontic therapy, no injury to the supporting teeth will occur. However, if periodontal inflammation is present, and if oral hygiene is poor controlled, orthodontic treatment will result in increased risk for bone resorption.\[[@ref25]\] As stated by Corrente *et al*.,\[[@ref13]\] absence of gingival inflammation are considered to be the most important factors related to the long-term success in patients with reduced periodontium.

Patients with periodontal disease commonly show interproximal bone loss, which result in papillary height defect.\[[@ref16][@ref26]\] An interesting finding of this clinical case is the significant esthetics improvement of the interproximal papillary area between the central incisors. This result can be explained by the intraosseous defect filling and apical displacement of the contact point between central incisors after the orthodontic movement, which provided an adequate distance from the contact point to the alveolar crest. According to Tarnow *et al*.,\[[@ref27]\] when the distance from the base of the contact point to the bone crest was 3-5 mm, the papilla was present in 98% of cases. However, when the distance was \>6 mm usually the interdental papilla was absent.\[[@ref27]\] In this particular case, the distance from the contact point to the bone crest allowed the papilla filling of almost the entire space between the central incisors.

CONCLUSION {#sec1-4}
==========

Basic periodontal therapy, good plaque control, light orthodontic forces, and root movement into the defect, can be a viable alternative for the treatment of intraosseous lesions in the esthetics region resulting in radiological bone fill, clinical attachment level gain, reduction of gingival recession, and PD. However, it should be stated that light orthodontic forces, good plaque control made by the patient, periodical maintenance visits to the periodontist, and a permanent retention orthodontic apparatus are necessary to achieve good results.
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